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OPINIONBY: MILLS 
OPINION: 

The opinion in support of the decision being entered today was not written for publication and is not binding 
precedent of the Board. 

ON BRIEF 

MILLS, Administrative Patent Judge. 
DECISION ON APPEAL 

This is a decision on appeal under 35 U.S.C. § 134 from the examiner's final rejection of claims 2-1 1, 31, 33 and 
35-36 which are the claims on appeal in this application. Claims 14, 32 and 37 have been allowed. 

Claim 31 is illustrative of the claims on appeal and reads as follows: 

3 1 . An isolated weel nucleic acid comprising a member selected from the group consisting of: 

(a) a polynucleotide that encodes a polypeptide of SEQ ID NO:2.; 

(b) a weel polynucleotide having at least 80% identity to the entire coding region of SEQ ID NO:l; 

(c) a polynucleotide comprising the coding sequence set forth in SEQ ID NO:l; and 

(d) a polynucleotide complementary to a polynucleotide of (a) through (c). 

The prior art references relied upon by the examiner are: 

Aligue et al. (Aligue), "Regulation of Schizosaccharomyces pombe Weel Tyrosine Kinase," J. Biol. Chem., [*2] Vol. 
272, pp. 13320-13325 (1997) 

Hemerly et al. (Hemerly), "Dominant negative mutants of the Cdc2 kinase uncouple cell division from iterative plant 
development," The EMBO Journal, Vol. 14, pp. 3925-3936 (1995) 



Grounds of Rejection 
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Claims 2-1 1, 31, 33 and 35-36 stand rejected under 35 U.S.G § 112, first paragraph as containing subject matter 
that was not described in the specification in such a way as to reasonably convey to one skilled in the art at the time the 
application was filed that the inventor had possession of the claimed invention. 

Claims 2-1 1, 31, 33 and 35-36 stand rejected under 35 U.S.C. § 112, first paragraph for lack of enablement. 

These rejections are reversed. 

DISCUSSION 

In reaching our decision in this appeal, we have given consideration to the appellants' specification and claims, to 
the applied references, and to the respective positions articulated by the appellants and the examiner. 

Rather than reiterate the conflicting viewpoints advanced by the examiner and the appellants regarding the noted 
rejections, we make reference to the examiner's Answer for the examiner's reasoning [*3] in support of the rejection, 
and to the appellants' Brief for the appellants' arguments thereagainst. As a consequence of our review, we make the 
determinations which follow. 

Background 

The subject matter of the present application is generally directed to corn plant nucleic acids and their encoded 
proteins which are involved in cell cycle regulation. Specification, page 4. In particular, the claimed invention is 
directed to a weel homologue from maize, zmweel, whose activity resembles related protein tyrosine kinases. 
Specification, page 6. The zmweel protein is indicated in the specification to be useful in the genetic engineering of the 
corn plant to increase maize productivity. Specification, page 3. 

More specifically, claim 3 1 is directed to an isolated wee 1 nucleic acid comprising a member selected from the 
group consisting of: a polynucleotide that encodes a polypeptide of SEQ ID NO:2.; a weel polynucleotide having at 
least 80% identity to the entire coding region of SEQ ID NO: 1; a polynucleotide comprising the coding sequence set 
forth in SEQ ID NO:l; and a polynucleotide complementary to a polynucleotide described above. 

According to the prior art, Aligue, Weel tyrosine [*4] kinase regulates mitosis by carrying out the inhibitory 
tyrosine 15 phosphorylation of Cdc2 M-phase inducing kinase. Abstract. The specification confirms this, stating 
"induced weel overexpression results in phosphorylation of p34 at tyrosine- 15 (inactivating p34), effectively blocking 
the transition from G2 into mitosis." Specification, page 37. The "encoded [weel] protein is an important part of the 
checkpoint control machinery that regulates p34<cdc2> activity and it's [sic] participation in the active MPF 
(maturation promoting factor) complex." Specification, page 36. Weel activity can be stimulated by the CDK2-cyciin A 
complex, or inhibited by niml. Specification, page 36. 

Description 

Claims 2-11, 31, 33 and 35-36 stand rejected under 35 (J S C. § 1 12, first paragraph as containing subject matter 
that was not described in the specification in such a way as to reasonably convey to one skilled in the art at the time the 
application was filed that the inventor had possession of the claimed invention. 

The Federal Circuit has discussed the application of the written description requirement of the first paragraph of § 
1 12 to inventions in the [*5] field of biotechnology. See University of California v. Eli Lilly and Co., J 19 F.3d 1 559, 
1568, 43 USPQ2d 1398, 1406 (Fed Cir. 1997). The court explained that 

In claims involving chemical materials, generic formulae usually indicate with specificity what the 
generic claims encompass. One skilled in the art can distinguish such a formula from others and can 
identify many of the species that the claims encompass. Accordingly, such a formula is normally an 
adequate description of the claimed genus . . . However, a generic statement such as "vertebrate insulin 
cDNA" or "mammalian insulin cDNA," without more, is not an adequate written description of the genus 
because it does not distinguish the claimed genus from others, except by function. It does not specifically 
define any of the genes that fall within its definition. It does not define any structural features commonly 
possessed by members of the genus that distinguish them from others. One skilled in the art therefore 
cannot, as one can do with a fully described genus, visualize or recognize the identity of the members of 
the genus. A definition by function, as we have previously [*6] indicated, does not suffice to define the 
genus because it is only an indication of what the gene does, rather than what it is. 
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Id. 

The Lilly court also stated that "[a] written description of an invention involving a chemical genus, like a 
description of a chemical species, 'requires a precise definition, such as by structure, formula, [or] chemical name,' of 
the claimed subject matter sufficient to distinguish it from other materials." Id. at 1567, 43 USPQ2d at 1405. Finally, 
the court addressed the manner by which a genus of cDNAs might be described. "A description of a genus of cDNAs 
may be achieved by means of a recitation of a representative number of cDNAs, defined by nucleotide sequence, falling 
within the scope of the genus or of a recitation of structural features common to the members of the genus, which 
features constitute a substantial portion of the genus." Id. at 1568, 43 USPQ2d at 1406. 

The Federal Circuit has also addressed the written description requirement in the context of DNA-related 
inventions. See Enzo Biochem, Inc. v. Gen-Probe Inc., 296 F.3d 1316, 63 USPQ2d 1609 (Fed. Or. 2002). [*7] The 
Enzo court adopted the standard that "the written description requirement can be met by Showing that an invention is 
complete by disclosure of sufficiently detailed, relevant identifying characteristics . . . i.e., complete or partial 
structure, other physical and/or chemical properties, functional characteristics when coupled with a known or disclosed 
correlation between function and structure, or some combination of such characteristics. m [Emphasis added] Id. at 1324, 
63 USPQ2dat 1613. 

The court in Enzo adopted its standard from the USPTO's Written Description Examination Guidelines. See 296 
F.3d at 1324, 63 USPQ2d at 1613 (citing the Guidelines). The Guidelines apply to proteins as well as DNAs. 

Finally, it is well-settled that the written description requirement of 35 U.S.C § 112, first paragraph, can be 
satisfied without express or explicit disclosure of a later-claimed invention. See, e.g., In re Herschler, 591 F.2d 693, 
700, 200 USPQ 71 /, 71 7 (CCPA 1979): "The claimed subject matter [*81 need not be described in haec verba to 
satisfy the description requirement. It is not necessary that the application describe the claim limitations exactly, but 
only so clearly that one having ordinary skill in the pertinent art would recognize from the disclosure that appellants 
invented processes including those limitations." (citations omitted). See also Purdue Pharma L P. v. Faulding, Inc., 230 
FJd 1320, 1323, 56 USPQ2d 1481, 1483 (Fed. Cir. 2000) ("In order to satisfy the written description requirement, the 
disclosure as originally filed does not have to provide in haec verba support for the claimed subject matter at issue."). 

We apply the relevant law above to the facts before us. In the present case, the examiner argues that the 
"specification does not set forth what specific structural or physical features define the claimed isolated nucleic acids 
and transgenic cells, plants and seeds." Answer, page 4. The examiner argues that one skilled in the art "could not 
predict the structure and function of isolated nucleic acids comprising a weel polynucleotide having at least 80% 
identity to the entire coding region of SEQ ID [*9] NO: 1 or a polynucleotide complementary thereto, or cells, plants 
and seeds transformed therewith. The physical features of the claimed isolated nucleic acids and transgenic cells, plants, 
and seeds cannot be ascertained in the absence of information about the functional activities of these nucleic acids. 
Additionally, the specification does not disclose the effect of incorporating the claimed isolated nucleic acids into the 
genome of a cell or plant." Id. 

We find the examiner's argument that one skilled in the art could not predict the structure and function of isolated 
nucleic acids comprising a weel to be confusing in the context of a written description rejection, as predictability is not 
the legal standard or test for such rejections. However, as best we can understand the exarniner's argument, the examiner 
appears to argue that the specification does not describe a weel polynucleotide having at least 80% identity to the entire 
coding region of SEQ ID NO: 1 . 

The examiner argues that "Applicant's [sic] own specification fails to teach a single representative species with 
80% identity and WEE1 function." Answer, page 5. 

We do not agree with the examiner that claim 3 1 lacks f*10| written description in the specification and that 
appellants were not in possession of the claimed invention at the time the application was filed. First, to satisfy the 
written description requirement it is not necessary that the application describe the claim limitations exactly, but only so 
clearly that one having ordinary skill in the pertinent art would recognize from the disclosure that appellants invented 
the claimed subject matter. Thus, we do not find the fact that the specification does not specifically teach the structure 
of a species with 80% identity and WEE1 function to be dispositive of the written description issue here. 

The Enzo court stated that "the written description requirement can be met by 'showing that an invention is 
complete by disclosure of sufficiently detailed, relevant identifying characteristics ... i.e., complete or partial structure, 
other physical and/or chemical properties, functional characteristics when coupled with a known or disclosed correlation 
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between function and structure, or some combination of such characteristics."' Id. at 1324, 63 USPQ2d at 1613 
(emphasis omitted, bracketed material [*11] in original). 

The specification specifically describes the chemical structures of a polynucleotide that encodes a polypeptide of 
SEQ ID NO:2 and a polynucleotide comprising the coding sequence set forth in SEQ ID NO:l. The specification also 
provides an example of how to screen for WEE1 activity, specification, Example 1, pages 33-34 and Example 3. 
Contrary to the examiner's position, it would reasonably appear that such a description in the specification would 
constitute sufficiently detailed, relevant identifying characteristics of the claimed subject matter consistent with Enzo 
(supra). 

In our view, the examiner has failed to indicate why one of ordinary skill in the art, who is in possession of the very 
specific chemical structures of a polynucleotide that encodes a polypeptide of SEQ ID NO:2 and a polynucleotide 
comprising the coding sequence set forth in SEQ ID NO:l, would be unable to recognize, upon reading the disclosure, 
that appellants invented the claimed subject matter, including homologues sharing structural features with the 
specifically claimed and disclosed structures. 

The examiner relies on Aligue for the teaching [*12| that amino acids 363-408 of the 550 amino acid N-terminal 
regulatory domain of S. pombe WEE1 are critical to the function of the regulatory domain. The examiner concludes that 
because "the functional properties of WEE 1 and other proteins reside in specific amino acid residues, changes in these 
residues could have an effect on WEE1 function." Answer, page 5. 

We agree with appellants that the examiner has not established with a preponderance of the evidence, that the 
combination of the disclosure of the specific chemical structures of a polynucleotide comprising the coding sequence set 
forth in SEQ ID NO: 1, as well as teachings in the specification on how to test for weel activity and teachings of the 
areas of the weel gene that can be altered without disturbing substrate recognition are insufficient to describe a weel 
polynucleotide having at least 80% identity to the entire coding region of SEQ ID NO: 1 . What is evident from the 
record is those of ordinary skill in the art were aware that most of the variations in amino acid sequences of WEE 1 are 
in the amino terminus, while the carboxy end of the genes are relatively conserved. Those of skill in the art were also 
aware that the [*13] carboxyl terminus and the central portion of the WEE1 protein from S. pombe contain the protein 
kinase domains and sequence crucial for substrate recognition and catalysis. Thus, those of ordinary skill in the art 
would have recognized from reading the disclosure that the inventors had invented the isolated weel having the specific 
nucleotide and amino acid sequences and variations of these sequences with mutations in described specific areas of 
Weel, while avoiding the introduction of mutations in other regions. This teaching, coupled with the ability to test for 
functional mutants with the assays provided for in the specification, supports appellants' position that the inventors 
sufficiently described and were in possession of the invention as claimed, at the time of filing of the patent application. 

In our view the examiner has not provided sufficient evidence or analysis to indicate why one of ordinary skill in 
the art having read the disclosure, would not have been able to recognize that the inventors invented the subject matter 
within the scope of the claims. The rejection of the claims for lack of written description is reversed. 

Enablement 

Claims 2-11, 31, 33 and [*14| 35-36 stand rejected under 35 U.S.C. § 112, first paragraph for lack of enablement. 

It is the examiner's position that the specification is enabling for an isolated weel nucleic acid comprising a 
polynucleotide encoding SEQ ID NO:2 and a polynucleotide comprising SEQ ID NO:l, but does not reasonably 
provide enablement for a weel polynucleotide having 80% identity to the coding region of SEQ ID NO:l. Answer, page 
6. 

Enablement is a legal determination of whether a patent enables one skilled in the art to make and use the claimed 
invention, Raytheon Co. v. Roper Corp., 724 F. 2d 951, 960, 220 USPQ 592, 599 (Fed. Cir. 1983), and is not precluded 
even if some experimentation is necessary, although the amount of experimentation needed must not be unduly 
extensive. Atlas Powder Co. v. E.I. Du Pont De Nemours & Co., 750 F.2d 1569, 1576, 224 USPQ 409, 413 (Fed. Cir. 
1984); W.L. Gore and Associates v. Garlock, Inc., 721 F.2d 1540, 1556, 220 USPQ 303, 315 (Fed. Cir. 1983). Nothing 
more than objective enablement is required, [*15] and therefore it is irrelevant whether this teaching is provided 
through broad terminology or illustrative examples. In re Marzocchi, 439 F.2d 220, 223, 169 USPQ 367, 369 (CCPA 
1971). 

An analysis of whether the claims under appeal are supported by an enabling disclosure requires a determination of 
whether that disclosure contained sufficient information regarding the subject matter of the appealed claims as to enable 
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one skilled in the pertinent art to make and use the claimed invention. In order to establish a prima facie case of lack of 
enablement, the examiner has the initial burden to establish a reasonable basis to question the enablement provided for 
the claimed invention. See In re Wright, 999 F.2d 1557, 1561-62, 27 USPQ2d 1 5 JO, 1 513 (Fed. Cir. 1993) (examiner 
must provide a reasonable explanation as to why the scope of protection provided by a claim is not adequately enabled 
by the disclosure). See also In re Morehouse, 545 F.2d 162, 192 USPQ 29 (CCPA 1976). 

The threshold step in resolving this issue is to determine whether the examiner [*16] has met his burden of proof 
by advancing acceptable reasoning inconsistent with enablement. "Factors to be considered by the examiner in 
determining whether a disclosure would require undue experimentation have been summarized by the board in Ex parte 
Forman, [230 USPQ 546, 54 7 (Ed Pat App Int 1986)]. They include ( 1 ) the quantity of experimentation necessary, (2) 
the amount of direction or guidance presented, (3) the presence or absence of working examples, (4) the nature of the 
invention, (5) the state of the prior art, (6) the relative skill of those in the art, (7) the predictability or unpredictability of 
the art, and (8) the breadth of the claims." (footnote omitted). In re Wands, 858 F.2d 731, 737, 8 USPQ2d 1400, 1404, 
(Fed. Cir. 1988). 

In the present case the examiner provided an analysis of several of the relevant enablement factors on pages 5-9 of 
the Answer. One of the examiner's primary arguments is that the specification does not disclose any specific structural 
or functional characteristics of any isolated nucleic acid comprising a polynucleotide having at least 80% identity to the 
entire coding [*17] region of SEQ ID NO: 1. Answer, page 7. The examiner also argues that the "specification does not 
disclose any examples of how to make a transgenic host cell or plant comprising an isolated nucleic acid comprising a 
polynucleotide having at least 80% identity to the entire coding region of SEQ ID NO:l" or provide "any definitive 
evidence that introducing any isolated nucleic acid comprising a polynucleotide having at least 80% identity to the 
entire coding region of SEQ ID NO: 1 into a plant will result in an alteration of the plant's phenotype." Id. 

The examiner relies on Hemerly to support the position that the transformation of plant material is unpredictable in 
view of the disclosure. According to the examiner, Hemerly teaches "the transformation of Arabidopsis and tobacco 
plants with isolated nucleic acids encoding wild-type and mutant Cdc2a cell cycle regulatory proteins". Answer, page 8. 
Transformation of Arabidopsis with wild- type Cdc2a and with a Cdc2a mutant designed to accelerate the cell cycle 
unexpectedly did not affect the development of transgenic plants. The transformation of Arabidopsis and tobacco with a 
Cdc2a mutant designed to arrest the cell cycle [*18] did affect the development of transgenic plants as expected. Id. 

The examiner concludes (Id., pages 8-9) 

Given the unpredictability of determining the function of isolated nucleic acids comprising a 
polynucleotide having at least 80% identity to the entire coding region of SEQ ID NO: 1, the 
unpredictability of altering the phenotype of a plant by transforming it with an isolated nucleic acid of 
SEQ ID NO: 1 or isolated nucleic acids comprising a polynucleotide having at least 80% identity to the 
entire coding region of SEQ ID NO: 1, the absence of guidance in the specification for making and using 
said nucleic acids and transgenic host cells, plants, and seeds, the lack of working examples, and given 
the breadth of the claims which encompass multiple polynucleotides having at least 80% identity to the 
entire coding region of SEQ ID NO: 1, it would require undue experimentation by one skilled in the art to 
make and/or use the claimed invention. 

Analysis of the enablement requirement in the present case dovetails with our analysis with respect to the written 
description requirement. In particular, the specification specifically describes the chemical structures of a 
polynucleotide [*19] that encodes a polypeptide of SEQ ID NO:2 and a polynucleotide comprising the coding sequence 
set forth in SEQ ID NO: 1 . The specification also provides an example of how to screen for WEE1 activity, 
specification, Example 1, pages 33-34 and Example 3. Brief, page 9. In addition, the specification page 3, lines 17-31, 
"describes the level of skill in the art as well as indicating areas of the weel gene that can be altered without disturbing 
substrate recognition." Brief, page 7. Moreover, the specification, page 3, states, "Most of the variations in amino acid 
sequences of WEE 1 are in the amino terminus, while the carboxy end of the genes are relatively conserved. The 
carboxyl terminus and the central portion of the WEE 1 protein from S. pombe contain the protein kinase domains and 
sequence crucial for substrate recognition and catalysis." 

We agree with appellants that the examiner has not established that the combination of the disclosure of the specific 
chemical structures of a polynucleotide comprising the coding sequence set forth in SEQ ID NO: 1 , as well as teachings 
in the specification on how to test for weel activity and teachings of the areas of the weel gene that can be [*20] 
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altered without disturbing substrate recognition are insufficient to enable a weel polynucleotide having at least 80% 
identity to the entire coding region of SEQ ID NO: 1 . 

Nor has the examiner established that one of ordinary skill in the art having the chemical structures of a 
polynucleotide comprising the coding sequence set forth in SEQ ID NO:l and the ability to test for expression as 
described in the specification, would be insufficient to transform cells, plants and seeds in view of the success described 
in the specification. While the examiner relies on Hemerly for the transformation of Arabidopsis with wild-type Cdc2a 
and with a Cdc2a mutant, the examiner has not explained how or why potential unpredictability associated with Cdc2a 
expression is related to or affects Weel expression. Nor is it clear from the examiner's analysis that the examiner has 
fully considered the state of the art as it relates to the transformation of vectors, seeds and plant cells, as outlined in the 
specification. 

The Patent and Trademark Office Board of Appeals stated: 

The test [for enablement] is not merely quantitative, since a considerable amount of experimentation is 
permissible, if it [*21| is merely routine, or if the specification in question provides a reasonable amount 
of guidance with respect to the direction in which the experimentation should proceed to enable the 
determination of how to practice a desired embodiment of the invention claimed. 

Ex parte Jackson, 217 USPQ 804, 807 (1982). 

In our view, upon reading the disclosure, those of ordinary skill in the art would have been provided a reasonable 
amount of guidance to make and use a weel polynucleotide having at least 80% identity to the entire coding region of 
SEQ ID NO:l. The specification, pages 27-29 outlines methods for transfection and transformation of cells and the 
introduction of DNA into plants. The examples of the specification indicate successful expression of zmweel in E. coli 
as evidenced by the successful inhibition of cyclin-dependent protein kinase. Specification, pages 33-34. In view of the 
successful transformation of cells with the disclosed and claimed specific weel, we find no evidence or sufficient 
indicated reason of record why one of ordinary skill in the art would not have had a reasonable expectation of success in 
transforming cells and plant cells [*22] with a weel polynucleotide having at least 80% identity to the entire coding 
region of SEQ ID NO:l without undue experimentation. 

The rejection of the claims for lack of enablement is reversed. 

CONCLUSION 

The rejection of claims 2-1 1, 31, 33 and 35-36 under 35 U.S.C. § 112, first paragraph as containing subject matter 
that was not described in the specification in such a way as to reasonably convey to one skilled in the art at the time the 
application was filed that the inventor had possession of the claimed invention is reversed. 

The rejection of claims 2-11,31,33 and 35-36 under 35 U.S.C § 1 12, first paragraph for lack of enablement is 
reversed. 

No time period for taking any subsequent action in connection with this appeal may be extended under 37 CFR § 
1.136(a). 



REVERSED 



